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© Chauffage d'eau sanitaire par recuperation sur eaux usees. 
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La presente invention concerne essentiellement un dispositif 
thermodynamique permettant le chauffage de l'eau chaude sanitaire par 
recuperation de l'energie contenue dans les eaux usees. 

On connait deja des pompes a chaleur produisant l'eau chaude 
5 sanitaire caracterisees en ce que 1 ' evaporateur preleve de l'energie 
sur l'air ambiant, sur l'air extrait ou sur le sol exterieur. 

On connait deja des echangeurs recuperant une partie de 
l'energie contenue dans les eaux usees. 

Dans les systeraes de production d'eau chaude sanitaire actuels, 
10 le coefficient de performance est limite en raison de la faible 
temperature du milieu sur lequel on preleve l'energie. 

D' autre part cette source d'energie n'est pas tou jours 
disponible et le besoin de chauffage de l'eau n'est pas synchronise 
avec la. disponibilite de cette source. 
15 C'est d'une raaniere general e un but de 1' invention de fournir 

une installation qui ne presente pas les inconvenients des 
installations connues et rappelees ci-dessus. 

C'est en particulier un but de 1' invention de fournir une 
installation de chauffage de l'eau, par pompe a chaleur, dont la 
20 captation d'energie s'effectue directement dans les eaux usees 
chaudes. 

C'est aussi un but de 1' invention de fournir une installation 
de production d'eau chaude sanitaire par circuit f rigorif ique, dont le 
transfert d'energie a la source chaude s'effectue de maniere directe a 
25 travers un materiau sans que le materiau de l'echangeur f rigorif ique 
soit en contact direct avec l'eau sanitaire et elimine ainsi toute 
possibilite de corrosion. 
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C'est aussi un but de 1'invention de fournir une installation 
de chauffage de 1'eau sanitaire dont le seul organe en ■nouven.ent est 
le compresseur f rigorif ique. 

C'est encore un but de 1'invention de fournir une disposition 
qui pernet d'elever sensiblement le coefficient de perfornance de 
^installation. 

Une installation de chauffage de 1'eau sanitaire selon 
invention est caracterisee en ce que 1 'evaporateur est constitue 
d'un ensemble de tuyauteries immergees dans un tube servant a 
l'evacuation des eaux usees et faisant egalement office de reserve 
d'eau. 

Selon une autre caracteristique de 1'invention, le condenseur 
du circuit frigorifique est constitue d'un ensemble de tuyauteries 
plaquees centre une cuve metallique contenant 1'eau a chauffer, le 
contact intime entre tube et cuve etant assure par une matiere bonne 
conductrice de la chaleur. 

Les dessins annexes illustrent 1'invention : 

-La figure 1 represente un shema de 1' installation selon 
1'invention. 

- La figure 2 represente le montage de 1 'evaporateur dans le 
tube d' evacuation des eaux usees. 

- La figure 3 represente le montage du condenseur sur la cuve 
contenant 1'eau a chauffer. 

- La figure 4 represente le schema de l'appareillage electrique 
necessaire pour obtenir suffisament d'eau chaude quelle que 
soit la temperature de 1'eau usee. 

- La figure 5 represente une forme de realisation de la 
canalisation d'eaux usees. 
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Une installation de chauffage selon 1' invention, figure 1 
comprend un compresseur frigorifique 11 re foul ant par une tuyauterie 
12 vers le condenseur 13 enroule autour de la cuve 14 contenant l'eau 
a chauffer. Le fluide frigorigene chaud se condense au contact de la 
5 cuve 14, descend dans les differentes spires du condenseur 13. n 
traverse ensuite le deshydrateur 15 puis le detendeur 16. Le fluide 
frigorigene est admis dans l'evaporateur 17 qui est immerge dans la 
reserve d'eaux usees 18. La tuyauterie de liaison 19 ferme la boucle 
et permet un cycle continu. L 1 evaporateur 17 peut egalement etre 
10 realise avec un tube plaque a l'exterieur de la reserve d'eaux usees 
18. La tubulure d' alimentation 20 permet l'apport d'eaux usees 
provenant du reseau. Le coude a 180° reference 21 et la tubulure 
remontante 22 permettent le remplissage permanent du reservoir d'eaux 
usees 18. 

15 La figure 2 represente le montage de 1 'evaporateur dans le 

reservoir d'eaux usees 18. Cet evaporateur est const itue d'une 
tubulure 30 en acier inoxydable, en acier ou en cuivre. Gaine de 
matiere plastique, enroule en spirale et plaque contre la paroi 
interieure du tube d' evacuation d'eaux usees, afin d'eviter le 

20 freinage et l'evacuation de matieres solides. Le reservoir 18 est 
ferme aux deux extremites par un bouchon reduit 31 si le diametre du 
reservoir est superieur a celui de la canalisation d' alimentation. La 
sortie de 1 9 evaporateur 17 a travers le fond 31 est realise par un 
presse-etoupe 32. 

25 La figure 3 represente le montage du condenseur sur la cuve 

contenant I'eau a chauffer. Le tube 40 est enroule, plaque sur la cuve 
42, l'ecartemment et la longueur des tubes etant determines par la 
puissance a fournir a la cuve 42. 
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Entre les differentes spires du tube 40, une matiere bonne 
conductrice de la chaleur 41 est inseree de maniere a eliminer les 
espaces d'air. Une isolation 43 permet de conserver l'energie re 9 ue 
par l'eau et evite la deperdition du condenseur vers 1' ambiance. 

La figure 4 represente 1 'emplacement des differents materiels 
alimentes electriquement et necessaires au bon fonctionnement du 
systems. Le compresseur 51 fonctionne si, simultanement le thermostat 
antigel 50 et le thermostat d'eau sanitaire 53 sont femes. 
Lorsque le thermostat 50 s'ouvre pour eviter le gel du reservoir 
10 d'eaux usees, le compresseur 51 s'arrete. Si l'eau n'est pas assez 
chaude, la resistance electrique 52,se met en service mais seulement 
apres un temps suffisament long apres chaque arret par 1 'antigel. 
Ce temps est controle par une horloge ou par une temporisation type 
anti court cycle. 

15 La figure 6 represente la reserve d'eaux usees realisee par 

deux demi-pieces 71 en plastique thermoformee ou injectee. 

Le dispositif selon 1' invention est destine au chauffage de 
l'eau chaude sanitaire et au chauffage des locaux. 
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REVEND I CAT IONS 

I) Installation de chauff&ge d'eau sanitair^ par circuit 
frigorif ique- caracterisee en ce que 1 'evapor a teur 17 est int:3rs*e dans 
un tube 18 d ' ecouiement des eaux usees 21 et ouc le condenseur 12 est 
enroule a l'exterieur de la cuve 15 contenant i : eau s&nitaire. 
5 2) Installation selon la revendication 1 caracterisee sn ce que 
l'evaporateur 17 est realise en tube metaliigue gain* de mat i ere 
plastique. 

3) Installation selon la revend icat ion 1 caracterisee en ce cue 
l'evaporateur 30 est enroule en serpent, in a l ? int-irieur d'une 

10 evacuation 18 des eaux usees realises en mat i ere ulaotique. 

4) Installation selon la revend icat ion 1 caracterisee en ce qu~ le 
condenseur 40 est enroule en serpentin autoui d'une cuve 42 en acier 
revetue d'une mat i ere 41 conduisant bien la chaleur et d'une couche de 
mater iau isolant 43. 

15 5) Installation selon la revendicaiion 1 caracterisee en ee que usi 
dispositif electrique 52 perniet 1' appoint d'energie si la quantite de 
chaleur contenue dans les eaux usees ?st insuffisante pour le 
chauffage de 1'eau. 

6) Installation selon ie revendicaiion 1 caracterisee en ce que le 

20 tube d'ecoulsment des eaux usees const! tue una reserve d'eau par 
assemblage de deux demi-coquiiles 71 en mat i ere plastique in.jectee ou 
thereof ormee . 
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FIG 2 
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FIG 3 
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FIG 5 
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(54) Heating of water for household use by recovery from waste water 

(57) The invention concerns a device that 
permits heating of water for household use 
by recovery from waste water with the aid of 
a refrigeration circuit. 

The invention consists of a reservoir 
of waste water 18 surrounded by an 
evaporator 17 which recovers the energy and 
then transfers it to the reservoir of water for 
household use 15, consisting of a vat on 
which the condenser 13 coated on the outside 
is wrapped around, the refrigerating 
compressor 1 1 assuring the energy transfer. 

The device according to the invention 
is particularly aimed at the production of hot 
water for household use and for the heating 
of any rooms. 
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The present invention concerns essentially a thermodynamic device that permits heating 
of hot water for household use by recovering the energy contained in waste water. 

Heat pumps are already known which produce hot water for household use, characterized 
by the fact that the evaporator removes the energy from ambient air, from discharged air or from 
the outside ground. 

Heat exchangers are already known which recover a part of the energy contained in waste 

water. 

In the present systems for the production of hot water for household use, the performance 
coefficient is limited due to the low temperature of the medium from which the energy is 
removed. 

On the other hand, this source of energy is not always available and the need for heating 
the water is not synchronized with the availability of this source. 

In genera], it is a goal of the invention to provide an installation which does not have the 
disadvantages of the known installations recalled above. 

In particular, it is a goal of the invention to provide a water heating installation using a 
heat pump, where the energy is captured directly from the hot waste water. 

It is also a goal of the invention to provide an installation for producing hot water for 
household use with the aid of a refrigerant circuit in which the transfer of energy to the hot 
source is done directly through a material without the refrigerant exchanger material being in 
direct contact with the water for household use and thus eliminates all possibility of corrosion. 

It is also a goal of the invention to provide a heating installation for water for household 
use in which the only moving component is the refrigerating compressor. 

It is yet another goal of the invention to provide a device which permits a significant 
increase of the performance coefficient of the installation. 
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A heating installation for water for household use according to the invention is 
characterized by the fact that the evaporator consists of a set of pipes immersed into a pipe that 
serves to remove waste water and also serves as water reserve. 

According to another characteristic of the invention, the condenser of the refrigerating 
circuit consists of a set of pipes placed against a metallic vat containing the water to be heated, 
the intimate contact between the pipe and the vat being assured by a material which is a good 
conductor of heat. 

The attached drawings illustrate the invention: 

Figure 1 is a schematic illustration of the installation according to the invention. 

Figure 2 represents the mounting of the evaporator in the pipe used for discharging waste 

water. 

Figure 3 represents the mounting of the condenser on the vat containing the water to be 
heated. 

Figure 4 represents a schematic illustration of the electrical apparatus necessary for 
obtaining sufficiently hot water regardless of the temperature of the waste water. 
Figure 5 represents a form of embodiment of the piping of the waste water. 

A heating installation according to the invention, Figure 1, comprises a refrigerating 
compressor 1 1 which delivers through a pipeline 12 towards condenser 13 wrapped around the 
vat 14 that contains the water to be heated. The hot refrigerant fluid is condensed upon contact 
with vat 14, descends in the various turns of condenser 13. It then traverses dehydrator 15 and 
then pressure-reducing valve 16. The refrigerant fluid is allowed to enter into evaporator 17 
which is immersed in the reserve of waste water 1 8. The connecting pipeline 19 closes the loop 
and permits a continuous cycle. Evaporator 17 can also consist of a pipe contacted at the outside 
of the reserve of waste water 18. The feed tubing 20 permits introduction of waste water coming 
from the network. The 180° elbow, reference 21, and the ascending tubing 22 permits 
continuous filling of the used water reservoir 18- 

Figure 2 shows the mounting of the evaporator in the used water reservoir 1 8. This 
evaporator consists of a tubing 30 made of stainless steel, steel or copper. It is clad with plastic 
material, rolled in a spiral and contacted against the inside wall of the pipe for discharging the 
waste water in order to avoid plugging by and the removal of solid materials [sic].. The reservoir 
18 is closed at the two ends with a reducing stopper 31 if the diameter of the reservoir is greater 
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than that of the feed channel. The exit from evaporator 17 towards the bottom 31 is made 
through a packing box 32. 

Figure 3 shows the mounting of the condenser on the vat containing the water to be 
heated. The pipe 40 is wrapped, contacted, against the vat 42, the separation and the length of 
the pipes being determined by the power to be provided at vat 42. 

A material which is a good heat conductor, 41, is inserted between the various turns of 
pipe 40 so as to eliminate air spaces. Insulation 43 permits conservation of energy received by 
the water and avoids loss of heat from the condenser to the ambient. 

Figure 4 represents the placement of the different equipment fed electrically and 
necessary for the good functioning of the system. Compressor 51 is in operation when, 
simultaneously the antifreeze thermostat 50 and the water for household use thermostat 53 are 
closed. When thermostat 50 opens to avoid freezing of the waste water reservoir, compressor 51 
stops. If the water is not hot enough, the electrical resistance 52 goes into effect, but only after a 
sufficiently long time after each stoppage by the antifreeze. This time is controlled with a clock 
or by an anti-short-cycle dwell time. 

Figure 6 [sic, should be 5]] represents the storage container of waste water made by two 
half-pieces 71 of thermally molded or injected plastic. 

The device according to the invention is intended for the heating of water for household 
use and for the heating of rooms. 
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PATENT CLAIMS 

1) Heating installation for water for household use through a refrigerating circuit, 
characterized by the fact that the evaporator 17 is immersed into a pipe 18 for the 
flow of waste water 21 and that the condenser 13 is rolled around the outside of vat 
15 containing the water for household use. 

2) Installation according to Claim 1, characterized by the fact that the evaporator 17 is 
made from a metal pipe clad with a plastic material. 

3) Installation according to Claim 1, characterized by the fact that the evaporator 30 is 
rolled in a coil at the inside of an evacuation 18 for waster water, made of plastic 
material. 

4) Installation according to Claim 1 , characterized by the fact that the condenser 40 is 
rolled in a coil around a vat 42 made of stainless steel coated with a material 41 
which conducts heat well and with a layer of insulating material 43. 

5) Installation according to Claim 1, characterized by the fact that an electrical device 52 
permits the provision of energy if the quantity of heat contained in the waste water is 
insufficient for heating the water. 

6) Installation according to Claim 1 , characterized by the fact that the discharge pipe of 
waste water constitutes a reserve container for water, made by assembling two half- 
shells 71 made of injected or thermally molded plastic material. 
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FIG 3 
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